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This  hr'wi  tnatnunt  of  ttic  (^^cntials  of  nice  hanical 
drawing  i>  (k-si^nnl  to  givr  ill-^trul  ti(»n  in  the  ru(iimcnt>  .»f 
[)lan  drawing,'  a>  it  oa  ur>  in  tvimlay  lifr.  ^o  tlial  tho  ^tudi-iit 
will  l)i-  ;d)U-  to  read  and  understand  ordinary  drawings 
and  he  id)lf  to  do  ordinar\  inti  hanii  al  -k.t'l(  liing.  'Ilu- 
book  should  ht-  of  \;ilur  al-o  to  oni'  who  is  ai)out  to  lake 
a  longer  cour-i-  in  drawing,  for  it  aims  to  torrcd  the  tini- 
mon  mistakes  of  the  hcginntr 

Where  work  i>  given  without  the  regular  instruments, 
it  is  well  to  provide  the  students  with  small  drawing  hoards 
about  12  X  i8  inches  in  si/e.  together  with  a  T  square. 
This  equipment  makes  for  more  rapid  and  accurate  work. 
The  bottom  edge  of  the  drawing  board  can  be  planed 
square  with  the  left  >ide  so  that  the  T  square  may  be  used 
for  both  horizontal  and  vertical  lines. 

'I  he  lists  of  exercises  olTered  are  merely  suggestive. 
Where  possible  it  is  best  to  have  drawings  mad-  from  the 
object  itself  rather  than  from  another  drawing.  This  is 
possible  even  in  the  drafting  room,  in  institutions  where 
shop  work  is  given,  for  one  can  there  secure  enough  joints  or 
other  woodwork  so  that  at  least  every  two  students  will 
have  the  object  on  the  drafting  tabic. 
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Some  of  the  drawin-s  ..iter  -ood  exercises  in  niakins 
detail  sketches  of  each  jjiece  in  the  <.l)ject.  Good  practice 
can  be  had  also  in  j,'ctting  ,.ut  the  hill  of  material  of  the 
lumbc-  required  fur  some  of  the  objects  >hown.  The 
workbench  or  the  pig  cot  furnishes  the  beginner  a  good 
exercise  along  this  line. 

While  the  book  is  designed  primarily  for  use  in  the 
drafting  room,  the  exercises  shown  are  such  as  to  be  of 
value  for  use  as  a  course  in  practical  wood  sh.)p  in  .schools 
of  agriculture. 

The  writer  believes  that  the  time  will  soon  come  when 
our  schools  and  colleges  will  con>ider  elementary  mechan- 
ical drawing  at   least  equal  in  educational   value  to  free- 


hand drawing. 
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MECHANICAL  SKKTCHIXG 

Introduction.  —  Mechanical  drawiim  is.  in  these  days  of 
careful  plannin-;,  the  basis  of  all  constructive  work.  The 
building  of  ship^,  the  erection  of  the  home,  the  larj^e  fac- 
tory, or  the  sky-scrapinj;  othce  building,  the  construction 
of  large  locomotives,  or  of  any  of  the  great  public  works,  is 
always  precetled  by  \ery  careful  and  com{)lete  drawings 
previously  planning  all  arrangements  in  detail. 

A  knowledge  of  mechanical  drawing  is  not  onl}-  essential 
in  the  constructive  trades  and  professions,  but  it  is  of 
value  in  almost  all  walks  of  life.  The  newspapers  anfl 
magazines  make  wide  use  of  drawings.  Educational 
books  dealing  with  the  more  practical  phases  of  life  are 
illustrated  in  this  way.  Infleed.  the  general  j)ublic  will 
never  get  the  benefit  of  many  of  the  new  ideas,  nor  be  able 
to  give  others  the  benetit  of  their  own  experience,  with- 
out some  knowledge  and  use  of  mechanical  drawing. 

It  is  not  necessary  to  take  a  long  cour-c   of   instruction 
in  order  to  be  able  to  make  or  understand  ordinary  draw- 
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in,!>;s.  The  making  of  six  or  eij^ht  pencil  sl^etches  will  be 
surticient  to  j,Mve  the  ordinary  student  a  general  knowledge 
of  the  subject.  He  will,  of  course,  not  become  an  expert,  but 
he  will  have  laid  a  good  foundation  for  future  development. 
Neither  is  it  necessary  to  have  an  expensi\e  set  of  in- 
struments in  order  to  make  sketches  and  learn  to  inter- 
pret drawings.  With  a  good  foot  rule  graduated  into 
sixteenths  of  an  inch,  a  compass  fitted  with  hard  lead,  a 
fairly  hard  drawing  pencil  (.;;  or  4  H).  and  an  eraser,  it  is 
possible  with  very  little  expense  to  make  quite  complicated 
drawings  in  lead,  and  to  learn  a  great  deal  about  lettering 
and  drawing  in  general. 

What  mechanical  drawing  is.  —  In  ordinary  free-hand 
drawing  where  the  work  is  done  in  "  perspectixe."  making 
picture   drawings   of    the   ol)jects.    the    drawings    usually 
show  three  sides  of  the  object,  or  enough  to  completely 
represent   it.   in   the  one  view.     In   mechanical   drawin<' 
the  thing  represented  is  shown  by  means  of  two  or  more 
views,  each  view  showing  one  side  of  the  object.     In  this 
kind  of  drawing,   therefore,   several  views  of  the  object 
are  necessary  and   must   be   studied   in   relation   to  each 
other,  in  order  to  gi\e  a  projier  conception  of  that  object. 
As  an  illustration,  consider  the  object  shown  in  Fig.  i,  in 
one  view  only.     In  this  dniwing  the  eye  sees  three  sides 
of  the  block  at   the  same  time  and  readily  understands 
what  is  represented.     A  complicated  drawing  to  accurate 
scale  cannot  rendijy  be  made  showing  three  sides  of  the 
object,  and  so  the  idea  of  separate  views  has  come  into  use. 
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Names  of  views.  —  I-'i^'ure  2  shcnvs  u  mechanical  drawing,' 
of  the  same  block,  which  is  2"  '  Ion-,',  4"  wide,  and  I"  hi,t,'h 
on  one  side,  and  J"  hi^h  on  the  other.  T  represents  the 
top  view  or  plan  of  the  block.  5  the  -ide  view  or  sick- 
elevation,  and  E  the  end  view  or  end  elevation.  It  will 
be  noticed  that  the  views  are  in  line  with  each  other. 


I'lGiRi;  I. 


that  is,  the  top  \-iew  is  directly  above  the  side  view,  and 
the  end  view  is  directly  to  the  ri<,'ht  of  the  side  view, 
as  shown  by  the  light  dotted  lines  which  in  practice 
are  not  drawn.  The  lines  a  and  h  will  be  parts  of  the 
same  vertical  line,  and  c  and  d  of  the  same  horizontal 
line. 

'  The  two  shtirt  <lashrs  above  at  the  rij^lu  of  .1  number  denote  inches, 
while  one  dash  mean.s  feet. 
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c  terms  "plan  "  am.  "  clevaticjii  "  are  u>e(l  in  con- 
nrction  with  anhitcrtural  drawin-s  and  many  civil  en- 
^'ineerin-  drawin-s.  uhik-  tlu-  word  "  vivw  '•  is  lommonly 
ai)plii'd  to  othe^r  nurhanical  drawin<:>.  In  plans  for 
I)uildin,-N  the  drawinL'>  ,.l  the  various  lay-outs  of  each 
lloor  arr  called   tlo,,i-  ph,,,.  —  fir.t-tloor  i)lan,  second-lloor 
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pl;in.  ha>ement  plan.  etc.  .Sometime  the  side,  top,  and 
end  \iews  are  not  sullicient,  in  ^vhich  case  a  drawing  is 
made  slu.win-  part  of  the  ol)ject  cut  away,  and  this 
drawin-  i>  called  a  -  >ectional  view."  In  reality  the  lloor 
I'laiis  of  a  huildinu  are  sectional  \iews,  showing  what 
would  he  seen  if  the  ui)per  part  of  the  building  were  cut 

■■- •■••   "■"-'-'  »>'  -!c  ■■•. liiuww.- ot  me  particular 

floor  plai;  shown. 
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Position  of  the  eye  in  relation  to  the  views.  In  nue luin- 
iciil  drawiiij,'.  if  u  top  view  is  wanted,  it  is  supposed  td  \k- 
drawn  as  sei'ii  h_\-  tiu  e\ c  plai  ed  tlirt'i  lly  al)o\e  tlie  objeet  ; 
if  a  side  view  is  Ijeinn  made,  the  e\e  nui>t  view  tin-  ohjet  t 
from  that  side;  or  if  the  end  \iew  i>  neee»ary.  it  is  rej)- 
rcsented  as  if  the  eye  were  lookini,'  directly  at  the  end  of 
the  objeet.  The  eye  is  supposed  to  be  far  enough  awa\'  so 
that  the  ravs  of  h'lzht  eominij  from  eaeh  i)oint  on  the  side 
of  the  object  shown  enter  the  eye  in  parallel  lines.  This 
must  be  continual!}'  kejjt  in  mind  by  be.ninners. 

Isometric  drawings.  The  isometric  drawini:  alTord^  one 
of  the  most  common  methods  of  showinji  an  objec  t  mechani- 
cally in  one  \iew  only.  In  this  type  of  drawini^^  the  object 
is  drawn  as  \iewed  from  such  an  antde  that  all  vi.hj.i.->  of 
rectangular  objects  are  cut  down  from  their  true  len<.;th  the 
same  proi)ortionate  amount.  Because  of  this  fact  the  lines 
are  commonK-  drawn  the  same  leni^t/i  as  the  lines  of  the  objeet 
represented.  Figure  3  represents  an  isometric  drawing  of 
a  half  dovetail  joint.  The  rectangular  edges  are  usually 
drawn  vertically,  or  30  degrees  from  the  horizontal  (see 
Fig.  4) ;  the  vertical  edges  of  the  object  being  drawn  \erli- 
cal,  and  the  edges  running  lengthwise  and  crosswise  are 
drawn  at  an  angle  of  30  degrees  from  the  horizontal.  All 
other  lines  are  obtained  by  reference  to  the  lines  represent- 
ing rectangular  edges. 

The  parallel  lines  of  an  object  are  shown  parallel  in 
isometric  drawings  instead  of  slightly  converging  as  they 
do   in   perspective   drawings.     On   account   of   this  fact, 


isometric  (ira\vin<,'>  of  lar;,'c  ohjcds  do  not  look  natural, 
and  tlu>  UM'  of  tlu-M'  dravviiij,'^  j-,  limited  to  smaller  articles; 
Init  they  are  very  serviieal)ie  in  (onxcyinu^  ideas  to  those 
who  are  not  able  to  understand  nieihanical  drawings. 

HALF  DO\/E  TAIL   JOINT. 
Scale  Name 
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To  get  the  angle  of  30  degrees  where  no  30  degree  tri- 
angle is  to  be  had,  use  the  protractor;  or  in  case  none  is 
at  hand,  draw  an  equilateral  triangle  with  one  side  vertical 
to  an  imaginary  horizontal  line  :  the  other  two  sides  will 
be  at  an  angle  of  30  degrees  with  this  line. 

One  can  Iniy  pads  of  ()"  x  12"  isometric  section  paper 
which   is   lined  horizontally  and   vertically   into    squares. 
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and  which  has  liiits  also  running  c-ac  li  way   al   an   angle 
of  ,^o  (k'grtrs  with  thr  horizontal. 

The  an<;lc'  iron  in  Fig.  4  is  a  v(.t\  >ini])Io  txanii)k'  of  this 
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t}])c  of  (lra\vinJ,^  It  al^o  </\\r>  the  nictluxl  of  putting  in 
(iinic'iisions. 

Where  the  i>onieliie  (hawiii'^'-^  are  made  of  cyh'ndrical 
ol)jei1--,  thi'  (ir(le  a|)jiear>  a>  an  eliij)>e  which  is  usually 
drawn  h_\- an  ai)i)n)\iiiiate  method,  l-'ir^t  draw  an  isomet- 
ri(  S()uare  wilo-^e  >ide-~  are  the  >anie  len;,M  h  a>  the  diameter 
of  tluM  ir(  le.  I  he  ellii)^e  will  Indrawn  tani,'ent  to  the  ccnttT 
ot  the  ^i(|e-^  ol  the  -^iinare  at  r,  r.  d.  and  /'.  Draw  lini'  ah 
and  line>  (d  and  el.  |)raw  di  and  t,'(/.  and  thest-  line^  inter- 
>t'(  t  (//)  at  /  and  7  ropec  ti\el\.  With  the-e  points  /  and  y 
as  unter^,  draw  (ur\c^  n-  and  (//.  Then  with  jjointst,'  and 
//  a>  (fiUers,  draw  the  iur\e>  cd  and  ye,  mmpleting  the 
ellipse. 

It  i>  not  dillK  ult  to  make  an  isometric  drawing  of  curved 
surlaces  or  eilges.  Figure  5  illu-t rates  a  (ommon  method 
ot  |)r'.icedure.  I'he  I'nd  \  iew  and  thi-  end  of  the  isometric 
drawing  are  dixided  into  the  same  number  of  spaces. 
The  lengths  of  the  lines  i,  2.  •;,  etc..  are  measured  on  the 
end  view  of  tlie  ni',  .hanital  drawing  or  the  end  of  the 
oI)ject  itself.  Then  the  lengths  are  transferred  to  the  ends 
of  the  i>ometric  drawing,  thus  locating  j)oints  on  the  curve. 

Size  of  drawings.  Objects  are  represented  on  paper  to 
<lillerent  scales  or  >izes.  depending  on  the  size  of  the  paper 
and  of  till'  object  to  be  sliown.  Small  o!)jects  are  generally 
rtpresented  in  tin-  ciraw  ing  in  full  or  ac  lual  si/e.  \'ery  small 
objects  may  be  magnilied  and  shown  on  pa])er  double  their 
Ui'tual  size.  It  ih.e  drawing'  is  h.alf  size,  the  sc;i!e  will  be 
"  6  inches  ecjuals  i   foot,"  meaning  that  6  inches  of  the 
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drawing  rqircsonts  a  fool  of  tlu-  at  tiial  ol)jirt.     TIk-  follow 
ing  arc  (.'([uivalc-nt  si/cs  and  scak->: 

One  lialf        (,'■        ,' 

Omi-  (luarltr ."        ,' 

Oiii-  ii),'liili .  I  ' 


1    til 


If  a  drawing  is  made  full  ^\/.v.  tlu-  Male  is  not  put  on  tlu- 
drawint,'.    jjut    simi)ly    tlu-    words    "Siak'.  full  >i/c,"     I,i 


i/r-   I  T.i 


FiciRi:   ^. 

architectural  work  and  in  other  drawings  rcprcsontin«,' 
large  objects,  the  scale  is  veryoften  as  >mall  as  i"  =  i'.  The 
ordinary  rule  with  the  inches  divided  into  sixteenths 
answers  very  well  for  cjuite  a  wide  variety  of  sc  les  in 
mechanical  sketching.  If  one  is  doing  a  good  deal  of  this 
work,  however,  it  is  better  to  buy  the  regular  triangidar 
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rule,  which  h;t>  twilvi'  (lillirtnt  muKn  on  thf  one  pirce  of 
Wood  I  hi^  mil-.  li<)\V(.'\i'r.-li(»ul<l  ikmt  \k-  ummI  a.>  .i  straight 
ul^L-  lor  (Irawini;  hiir^. 

Dimensions.  Xo  matter  to  wliat  Male  ihr  drawing  is 
made,  ///(■  full  (linun.sions  arc  f>nl  on  the  drduhtji.  r:u>  is 
very  imporlanl,  I'or  example,  il  a  drawing;  were  made 
liall  size,  and  il"  the  dimensions  put  on  the  drawinj^  were  alx) 
all  reduced  by  hall,  then  iln'  drawin-;  it>elf  would  he  a  iull- 
size  drawinj,'  of  an  objeet  only  one  hall  as  lar<;e  as  the  one 
to  be  construe  ted  ;  and.  il  .-,0  used,  would  re.sult  in  the 
object  beiiij;  made  hall"  si/e. 

A.->  far  a>  prai  tiial)le,  the  dimensions  are  i)Ut  at  the 
bottom,  and  to  the  right  of  the  various  views:  this,  how- 
ever, is  not  a  li.M.I  rule.  Where  there  are  a  great  many 
dimensions  they  are  ()hued  on  all  side>  and  often  across 
the  vii-w  itself  when  it  does  not  confuse  the  drawing.  In 
an\-  case,  the  dimensions  should  not  be  crowded  loo  close  to 
the  lines  ichich  represent  the  voriotis  vici^'S. 

Figure  6  illustrates  the  proper  method  of  putting  in  dimen- 
sions. A  short  da>h  and  a  longer  one  are  put  in,  these  being 
called  "  witness  or  projei  lion  lines."  Then  lines,  called 
"  dimension  lines,""  are  drawn  from  the  centers  oi  the  longer 
dashes,  and  the  dimen>ion  is  j)ut  in  at  about  the  center,  as 
shown.  Arrows  are  drawn  at  the  points  where  the  dimension 
lines  touch  the  witness  lines.  The  lip  of  the  arroiv  should 
just  touch  the  K'ilness  line.  In  the  case  of  the  2"  dimension 
shown  in  the  illustrtition.  t  lie  (iistance  j-.  ind.irf'terj  n-;  ))(>in  ■>" 
from  the  point  of  one  arrow  to  the  point  of  the  other ;  and, 
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as  the  witness  Hik -^  an-  the  >anic  di^tantc  apart  as  \'\c  ends 
oi"  the  block,  the  (limi-n>ion  >hu\Vb  the  block  to  l)c  :"  Um^;. 
Often,  us  in  the  i  a^c  of  the  ^"  (liineii>i(in.  theri'  i-  not  ■>utl'i- 
cient  room  betweiii  tlu-  witness  !ine^  loi  bot'i  the  iliniension 
and  the  dimension  lines,  in  whi(  h  ca>e  the  <iimen>ion  is  j)Ut 
inside  and  the  dimension  lines  and  arruvvb  out-idi'  the  wit 
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ness  lines;  but  the  meaning  is  the  same.  It  is  y  from 
the  tip  of  one  arrow  to  the  tij)  of  the  other,  whether  the 
arrows  are  on  the  in>ide  or  on  tlie  out>i(le  of  the  witness 
lines.  In  still  another  instance  where  there  i>  very  little 
room  between  tlu-  witness  lines  or  between  two  lines  whose 
distance  apart  is  to  be  given,  both  dimension  lines  and 
arrows  an(!  the  <'!imen.>ic»n  may  be  put  out^idt-  iIk-  two 
lines,  as  shown  in  the  i"  dimen.sion.  Fig.  7.     The  ,'''  dimen- 
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sion.  shown  in  tin  upper  n^'ht-hand  cornrrof  V'v^.  6,  shows  a 
method  ot"  i)uttin^  in  ;i  (linu'n>ion  very  (oninion  with  l)e- 
ginners.  bul  ont'  whieh  is  not  i()ii>i(k're(l  thi-  hes*.  i)nietiee. 
How  to  make  the  arrows.  Tiie  ;irr()w>  ari'  not  so  easy  to 
make  as  one  iiiiirht  think.  l*roi)erly  made,  they  are  at 
least  twice  a^  ion,^  as  the\-  are  wide  at  the  barbs,  and  are 


S 


2 


7 


3. 


/:'(///. 


^. 


^ 


U-- 
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made  siitrlitly  curved,  as  >liown  by  ..rrow  r.  Fij.;.  7.     Arrow 

2  is  in  common  use.  It  is  ma(k'  more  easily,  perhaps,  but 
it  is  not  so  artistic  and  mii,dit  lead  tt)  confusion  where  a 
iviurber  of  W!tne->  lines  or  lines  of  the  drawing  are  very 
clo>e  together.  It  ha.>  the  objection  al<o  that  it  is  likely  to 
be  the  first  thing  that  catches  the  vyv  at  the  first  <rlance  over 
a  drawing,  whereas  the  views  should  be  first  seen.     Arrow 

3  is  not  sMiimetrical  about  the  dimension  line.     Arrows  4 
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1  6.  shown  in  I'"i<,'.  7,  itlustr.ite  imorrcrt  >liai 


K's.     /Arrow 


shows  u  \ery  (oinnior.  mi>takL'  mack'  1)\-  hcL'innrrs  in  (h"aw- 
in^r.  -  that  of  not  ha\in;^  the  point  of  the  arrow  touch  the 
witness  line,  fiefore  starting  a  drawinu  make  a  do/cii 
or  more  arrows,  tr^ini^  to  make  them  as  nearly  as  |)os>il»Ie 
s\inmetrica!  with  re>i)eet  to  the  (limen>ion  Hues.  There  i>  a 
tendenex'  on  the  i)art  of  i)eLjinners  to  m.ike  the  arrows  loo 
hea\\'  on  account  of  the  fact  that  thi-y  cannot  at  t"ir>t  l)e  put 
in  hy  a  sinizK-  stroke  of  tlie  i)t'n(iK  hut  must  l)e  <;one 
oxer  sex'eral  tinv.  >  in  order  to  ^et  the  ])roper  shape.  In 
making  arrow>,  therefore,  make  the  strokes  of   tlie  pern  il 


\'erv  h'udit. 


mil  avoid 


mak 


un 


the 


irrows   too  hin:e   a 


nd 


prominent. 

Relation  of  border  line  to  views.       When  heginnint:  a 


sketch  of 


an  ol)je(t,  iirst  ligure  out  tiie  si/e 


lie  views 


according  to  the  ^cale  to  he  a(K)pte(h  and  try  to  get  the  \iews 
in  the  center  of  the  paper.  It  is  cu>tomar\  to  put  in  a 
i)()rder  h'ne  which  is  first  put  in  very  h"L:hti\  :  then  if  the 
various  views  do  not  lome  (juite  in  tlie  center  of  the  hon'er 
line  a>  desirecl,  and  if  there  i>  plenty  ol  paper  out>ide  the 
border  line  for  trimir.ing,  it  can  readih    !)e  >!iifted  a  little 


m  an\-  direction  de--ired 


Th 


e  border  line  act>  as  a  Irame 


around  the  ol)je(  t  shown,  and  for  that  reason  .should  he  m.ide 


ieav\- 


the  h 


eaxic'^t  weight  line  oi  an\-  on  the  drawmi 


II 


some  civil  engineering  drawings  and  m  map  w 


irk,  two  lint 


are  often  dr.awn  and  fancy  corners  are  put  in.  Do  not  let 
anv  part  of  the  drawinir  or  the  lettering  tnuih  the  border 
line,  and  do  not  put  printing  out>ide  the  border  line. 


14 


i;ssi:\ri.\i.s  in  mi.c  ii.wk m.  dr.wvino 


Penciling.  At  first  make  tho  pcm  il  lints  of  the  drawing 
ven-  liu'ht  ;  tlicn  when  tlir  (Irawiiii;  i>  (omijlctcd  and  one  is 
sure  tliat  there  are  no  mistakes,  tlie  lines  ean  be  j,'one  over 
again  and  made  liea\  ier  where  they  are  n(*t  to  be  inked-in. 
This  i)ra(ti(e  will  sa\e  a  jj;()od  deal  ol'  erasing,  and,  there- 
fore, will  save  time  a>  well  as  assist  in  securing  neatness, 
whieh  is  an  important  eonsidi-ration  in  any  kind  of  drawing. 
Hea\ier  lines  make  a  drawing  stand  out  UKtre  t  learl\-  and 
give   a   mueh    better  appearance.     Thi-   witnos   lines  and 

dimen-ioii  lines  sliould 
always  l,>e  pul  in  much 
lighter  than  the  lines  of 
the  drawing.  Wlien 
looking  at  a  properly 
C(  -istructed  drawing 
the  lir.^t  thing  that  the 
eye  should  see  is  the 
drawing  itself,  because 
of  its  greater  weight  of  line;  then,  as  a  secondary  con- 
sideration, the  eye  sees  the  witness  and  dimension  lines 
and  arrows. 

Putting  in  curves.  When  a  comer  in  the  view  is  to  be 
r.mnded  off.  it  i-  i)roj)erly  d^nv  by  one  of  two  methods. 
Sui)i)ose  a  right  angli'd  (orner  i>  to  be  rounded  with  a  curve 
ot  }."  r.idius.  Set  the  comi-a.-^  to  V'.  Place  the  point  at 
thi"  (orner  ./  (Fig.  S),  and  strike  off  two  arcs  on  the  lines 
forming  the  cortier  Then,  with  tlicsc  intcr-'^^ecti!'-'''-  "- 
centers,  and  with  the  same  radius,  strike  olT  two  arcs  which 
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meet  at  l>,  which  locates  tlie  ctriter  for  drawiiii:;  the  A" 
curve.  Where  the  Hues  do  not  form  a  riL,dit  an^le.  the 
method  of  procedure  is  somewhat  (h'ffereiit.  If.  a>  in  Fij^. 
8.  a  .1"  racHus  is  refiuired,  draw  h'lrht  lini'>  i>araliel  to  and 
i"  fnjni  the  Hues  on  which  the  eur\e  is  to  lie  drawn.  The 
point  c  at  which  they  meet  is  the  center  for  the  curve. 
This  last  method  can  he  used  with  the  riL;ht-ant,de  corners. 

When  to  use  a  solid  or  dotted  line.  Tlie  following,'  is  a 
very  good  rule  for  the  beginner  to  keep  in  mind  when  working 
on  a  mecliap'  al  drawing.  Whenever  two  plane  surfaces 
meet,  forming  an  edge  on  the  side  of  the  object  shown  in 
the  view,  there  is  a  solid  line  in  that  view.  It  makes  no 
clitTerence  whether  the  surfaces  meet  at  a  riglit  angle  or  at 
an\  otlier  angle.  If  the  two  surfaces  do  not  meet,  making 
an  edge,  but  rather  round  otY  with  a  con>iderai)le  curve, 
then  no  line  is  shown  e.xcept  where  one  of  the  plane  surfaces 
is  j)arallel  to  the  line  of  sight.  Where  two  surfac  es  meet,  but 
on  the  far  side  of  the  ol)ject  so  that  the  eye  cannot  see  tlie 
intersection,  the  solid  line  is  not  drawn  but  a  dotted  line 
is  used,  as  shown  by  line  7.  Fig.  7.  These  rules  iire  very 
important,  and  a  careful  observation  of  them  will  assi>t 
greatly  in  meclianical  drawing 

How  to  make  hidden  lines.  -  In  makim:  these  dotted 
lines,  called  "  hidden  lines  "'  or  "  invi>ible  line>,"  the  dots, 
or  rather  dashes,  must  not  be  made  too  >niall  nor  too 
large.  Tn  ordinary  drawings  the  dashes  are  made  about 
one  eighth  of  an  incli  long;  on  larLrc-  scale  drawings  a  little 
longer,  and  on  the  small  scale  drawings  the\-  should  be  made 
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sliortcT.  In  ;tn_\-  laso  iht-  da-'Ius  sliniild  bf  (///  of  the  same 
Icii'^th.  '\'hv  >i);ux'^  l)c-l\V(.'cn  llic  (hi>lK->  should  he  unijonn 
and  -hould  iKit  he  more  than  (inc  half  the  Irnj^lh  of  the 
dasht's.  Hiddip,  lints  should  not  Ijc  made  as  hcav}-  a>  the 
solid  liiu'S  ot"  tlu'  \ii'w. 

Center  lines.  W  lun  drawings  are  made  of  r>  lindrieal 
or  |)artl>-  e>lindrical  ohjet  ts,  a  tenter  line  is  drawn  in  the 
side  \it\v  through  the  tenter  of  the  t ;\lindriial  i)art.  and 
extends  on  throuuh  the  end  \iew  of  tins  part.  Line  8, 
Fi.Lj.  7.  shows  the  ])ro])i'r  tenttr  line. 

Breaking  dimension  lines.  If  the  dimension  lines  are 
ver\  lonu.  it  is  a  common  praetiie  to  break  them  u])  into 
two  or  e\-en  three  lonu  da-he>,  but  this  praetit e  slujuld  not 
be  carried  too  far.  It  is  \-ery  seldom  that  more  than  two 
dashe>  should  bi'  put  in  as  dimension  lines  on  either  side 
ot  the  dimension. 

Putting  in  large  dimensions.  -  Where  the  dimension  is 
greater  than  30  iiuhes.  the  length  of  the  eari)enter's  rule, 
it  ■  often  not  ;)ut  down  in  inches,  but  in  feet  and  inches. 
l'"or  e.xatnplc,  71)  iiu  he-  wouM  be  shown  on  the  drawing  as 
<•'  7  "■  -^  ^I'O'  *t>iiimon  mistake  i-  to  lea\  e  out  the  dash 
between,  thus  ()'-,".  The  objection  to  this  practice  is  that 
the  workman  who  might  be  making  the  object  from  the 
drawing  i>  ajjt,  in  the  hurry  of  the  work  and  the  possible 
Worn  condition  of  the  much-used  copy  of  the  drawing,  to 
make  a  mistake  and  make  the  objttt  67"  instead  of  -q" 
ioiig.  i  ue  uiilci  letall^  >eeing  mi.slakes  of  ihis  kind 
which  usually  proved  expensive.     When  making  drawings 
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to  he  usi'fl  !)y  workmen,  make  it  ;v  praetice  to  ,t,M\e  i  \ery 
necessary  dinu'n-ion,  tor  if  it  i>  iKee»ar}-  to  add  or  sub- 
tract other  dimen>ions  to  j^et  what  i>  wanted,  tliere  is 
ahva_\s  a  t  hance  of  an  error  whii  h  iniudit  he  costlw 

The  j)rintitiL,^  in  of  (h'men-ioiis,  expkinator}-  notes,  and 
the  title  con>titulc>  the  ki>t.  hut  h'  11.)  means  {hv  K-a>t 
important,  part  of  tht-  drawing.  Loni:  after  tlie  IjeL'inncr 
has  aKjuired  ( ()n>idi'ral)Ie  facih't}  in  the  making  of  uood 
(lrawini,f>,  his  lettering  and  l"iyure>  will  hetra>  hi>  im-xpcri- 
ence. 

Lettering.  There  are  four  important  thinirs  to  he  ke|)t 
.  mind  when  letterin-^v  The  tirst  point  is  to  have  all  the 
letters  of  a  uniform  lici'^lit.  In  onk-r  to  accomplisli  this 
readily,  it  is  mne^-ar}-  to  draw  parallel  liiu's  to  indicate  the 
desired  height  of  the  letters  or  the  t'lgures.  The>e  lines 
should  he  drawn  a>  lightly  as  {(ossilile,  espeiiall>-  in  ( ase  the 
drawing  is  not  to  he  inked-in  afterwards  or  tra( cd  for  hlue 
prints.  By  the  u.-^e  of  the  j)arallel  lines  the  height  of  letters 
is  >harpl\-  detined  and  there  is  no  difficult}  in  getting  um'- 
formity  in  thi.>  regard. 

The  second  item  is  that  of  making  all  the  letters  or  figures 
of  the  same  slant.  In  the  >ysteni  of  lettering  which  i>  to 
be  used  (Fig.  g).  the  letters  an<l  figure^  are  to  he  ip.ade  with 
a  >lant  of  ak.»u'  ^o  degree>  from  the  \ertical.  It  h.is  heen 
found  tliat  the  >lant  system  of  lettering  (an  he  printe<l  nun  h 
fa-ter  than  the  old  vertical  system.  On  account  of  this 
ia>(.  IJie  tendency  in  modern  mechanicai  driwing  is  to 
throw  aside  the  old  vertical  system  and  more  and  more  to 
c 
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use  the  si. ml.  TluTr  is  another  reason  f(,r  the  use  of  the 
slant  s\>teni  of  lettering.  A  little  difference  in  the  slant 
of  the  letter  or  figure  is  not  nearly  >o  notiieahle  as  a  corrc- 
spondin.Li;  difference  where  the  vertical  system  is  used.  The 
e>e  seems  natural!)  to  l)e  trained  to  notice  anythinjj  that 
is  out  of  the  MTlical,  l)ut  a  sliLrht  \arialion  in  any  rjiven 
slant  is  not  >o  readil\-  oli-er\ed. 


M 


wb'c  Uefghukimeoh: 
ran  s  ru  vwxyz:^ 

/ 
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Some  diffu  ult\'  is  experienced  hy  be.ijinners  in  petting  the 
pro{)er  slant  for  such  letters  as  X  and  1'.  'D.e  easiest 
method  of  accomplishinu  this  at  the  start  is  to  draw  a  light 
line  at  the  j)ropei  >lant.  representing  the  center  of  the 
letter,  and  then  to  make  the  letter  symmetrical  about  this 
line. 

I  \\v  third  tln'n^  to  he  kei)t  in  mind  in  dev('loj)ing  a  good 
system  of  lettering  is  the  item  of  spariiii^.  This  rccjuires 
considerahli-  care  at  the  start  ;  Init.  after  some  experience 
has  been  gained,  letters  and  figures  will  be  properly  spaced 
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without  much  thought.  The  letters  should  not  be  put  in 
at  an  equal  distance  apart,  but  the  distance  l)et\veen  the 
letters  should  be  such  that  the  space  or  area  }>eh:.'ccn  the 
letters  is  equal.  To  illustrate,  the  capital  letters  A  and 
M  must  be  as  close  together  as  possible  where  the  L  pre- 
cedes the  .1/.  in  order  to  get  anything  like  uniform  sj)acing. 
A  glance  at  the  sample  lettering  will  show  the  necessity  for 
carefully  considering  the  spacing  on  account  of  the  in- 
eciuality  in  shape  of  the  various  letters  and  figures.  In 
Fig.  9,  the  spacing  between  the  capitals  /•"  and  (/'  is  too 
great. 

The  fourth  requirement  is  that  the  letters  and  figures 
should  have  Ihe  same  'weii^lit  or  thickness  of  line.  This  is 
essential,  not  only  in  the  more  difficult  work  of  inking-in 
letters  and  figures,  but  al.so  in  the  pencil  work.  In  ordi- 
nary lettering  for  mechanical  drawings,  no  attem{)t  is  made 
to  shade  either  letters  or  figures. 

The  main  objects  to  be  kept  in  mind  in  learning  lettering 
for  mechanical  drawings  are  simplicity  and  speed  as  well  as 
good  appearance  and  clearness. 

Figure  9  shows  a  system  of  lettering  that  is  in  very  comm.m 
use.  Xotc  the  simj)licity  of  the  letters.  There  are  no 
extra  curves,  only  just  enough  to  indicate  the  letters.  This 
type  of  lettering  is  clear  cut,  can  be  read  easily,  and  car- 
be  penciled  in  with  speed  when  once  mastered.  As  in 
any  system  of  lettering,  the  e.xact  shape  of  tlie  letters  must 
be  memorized.  To  this  end  it  i^  well  to  have  at  least  one 
memory  test  in  lettering  the  alphabet  early  in  the  drawing 
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course  in  ordc-r  to  he  -^urt'  that  the  ii.oper  shai>cs  are  heinj^ 
ac({uire(l  right   troni  tlu'  ^tart. 

I-'or  orchnary  (ha\\in^>.  the  iapital>  and  thi-  higlicr  of 
the  smaller  letters  are  made  ,',;"  hi^h,  wliile  the  smaller 
letters  art'  put  in  I"  \u'j,h.  The  proper  jiroportion  is  to 
make  the  body  oi"  the  >mall  letter  three  Tilths  the  total 
height  of  the  letter.  I'or  t'Xample.  the  l)od\-  of  the  >mall 
letter  /)  is  three  lifth>  of  it-  total  height,  'riiis.  ]io\ve\cr, 
is  a  proportion  whii  li  i>  rather  hard  to  j^vl.  and  the  propor- 
tion of  !  and  ,',;  works  out  vitv  wi'll  and,  if  anything:, 
<,M'ves  a  holder  and  more  rounding  shape  to  the  letter.  The 
possible  iritiii>m  to  the  letters  and  tii^uires  shown  is  that 
they  are  not  hro;id  and  full  enough.  This  is  more  ap- 
parent in  eonneetion  with  the  capitals  and  the  tif^nires. 

In  puttin<,'  in  dimensions,  the  llijures  are  ordinarily 
printt^l  V  hi.uh.  If  a  fraction  is  used,  each  t'ljzure  in  the 
fraction  is  sometimes  printed  a  lilt  le  smaller,  aI)out  :,o  of  an 
inch  in  height,  three  (|u;'rter>  the  height  of  the  full  number. 

(iood  lettering  nuiHol  he  done  with  a  dull  or  \ery  soft 
pencil.  S'arpen  the  pencil  to  a  long  point  and  have  a 
small  piece  of  Ifne  sand})aper  at  hand  for  kei-ping  the  i)oint 
in  good  condition.  It  is  of  equal  imjxtrtance  to  keep  the 
jiencil  sharp  when  making  tiie  drawings. 

Titles.  The  title  of  a  drawing  is  \-ariou?ly  loiated. 
The  ordinar\-  drafting  olVice  practice  is  to  have  the  title  at 
the  lower  right  hand  corner.  Figure  lo  sliows  a  si  .i])le  form. 
The  name  and  date  are  iV, '  from  tlie  lower  border  line.  The 
lettering  has  i',/'  si)aces  between.     The  name  of  the  ol)ject 
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vhown  in  \hv  (lni\vin<4  is  put  in  <  (//'//i//,s.  whilr  in  the  ra-c  of 
tlu-  luinic,  the  M,ilr,  and  the  (late,  filial!  littii^  an-  u-nl. 
<  )\{vn  the  title  i>  |iM  atnl  alxiW'  the  \  icu  (ir  \  ii\s  -  a>  ill  t  a-r  ol' 
I'iLT  i.S  and  I'iu'.  -O  ;  and  >(inutinii-- it  i~  plai  cil  in  the  i  enter 
(if  the  i)ap<T  dire(  tly  hejnw  the  \ie\v>  a-  in  I'Il'.  i  7.  Tile  i  in - 
portant  thin^i;  lo  be  kept  in  mind  when  [)eneilin^'  in  the  title 
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Date. 


I-'ua  Ki.   10. 

is  to  make  it  symmeir'ual.  If,  as  in  Fig.  10.  a  renter  line 
were  drawn  verlieall\  through  the  eenter  of  the  name  of  the 
object,  the  line  bein^^  e([ually  distant  from  7"  and  A',  the 
other  words  in  the  title  should  be  s_\ninietrical  at)out  this 
eentiT  line,  [n  the  tiijure,  the  capita!  letter  A'  in  "Xame" 
will  be  as  far  t'rom  the  center  line  as  the  small  letter  c  in 
"  Date.""  Xo  matter  where  the  title  is  located,  this  prac- 
tice should  be  followed. 
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Drawing  periods.  TIktc'  >houl(l  be  oiu'  drawing,'  period 
a  week  it  home  work  i^  j,'i\i'ii,  or  two  jieriods  without  home 
Work.  Drawing  j)erioils  should  l)e  one  and  a  hah  to  two 
hours,  preferably  two  hour>;  eaeh  drawing  to  be  done  in 
one  period,  exiej)!  the  llouse  Plans,  wliiih  would  re({uiretwo 
or  three  periods.  In  case  hour  j)eriods  have  to  be  used, 
two  such  periods  would  e(;ual  one  of  the  longer  ones. 
Detinite  in>trueti(ins.  by  means  of  a  rouj,'h  ski-leli  on  the 
blackboard  a>  to  tlu'  loiation  of  the  views  in  relation  to  the 
border  line  and  ..  few  of  the  main  dimensions,  will  save 
much  time.      Sei'  Fii,'.   i  i . 

Kind  of  paper  to  use.  If  thi'  (irawin<.,'s  are  to  be  done 
with  a  rule  and  pencil  on!}',  tlu'  edj^es  of  the  i)aper  used 
must  form  a  rectangle  with  s(|uare  corners,  as  the  main 
outline  of  the  drawing  will  ha\t'  to  be  put  in  liy  measurinj:^ 
from  the  edLres  of  the  pa[nT.  A  L;ood  ({uality  of  fairl>  heavy, 
smooth,  white  linen  bond  paper.  8.1''  X  ii",  is  satisfactory 
for  these  exercises,  or,  better  >till,  \rd(.\>  of  the  heavier  white 
drawing  i)a|)er  of  about  the  same  size,  or  preferably  a 
little  laii;ei.  v\iiiili  can  i)i'  iiad  lluouj,']!  the  bookstores. 
The  drawinj;  can  be  done  on  any  smootli  table  or  desk; 
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sometimes  it  helps  to  have  ;in  extra  sheet  of  paper  under- 
neath. 

i)RA\vi.\(;  i;xi;R('isf:s 

KxF,R(  ISK  I.  —  (Home  work.)      Hand  in  a  ropy  of  the 
sample  lettering  in  lead  pencil,  on  a  specitied  si/.e  sheet  of 
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paper,  or  on  a  small  uniform  -;ize  sheet  given  out  for  the 
purpose.  Make  height  (jf  letters  and  figures  the  same  as 
in  Fig.  g. 

Fa-frcise  2.  —  Make  a  mechanical  drawing  of  the  half 
dovetail  joint.  u>ing  the  dimension-^  in  Fig.  5  and  showing 
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top  and  r-idi'  \ic\\>  a--  in  I'v^.  i  j.  I'^r  the  >.('alf,  (}"  =  i '. 
I'lit  ill  all  hidilcii  lim-.  I'm  in  a  hordir  line  i"  I'roiii  \\\v 
vi\'j,('  i>\  the  |»a|)(r.  I'ul  lilli-  in  lnucr  rii^dit  hand  inrncr, 
I'ulliiu  in;;  I  he  met  hud  -^h(l\vn  in  I'it,'.   lo.      (id   llu'  \ii'\vs  in 

the  iiiitcr  iti  the  paper. 
Iai  iv'(  im;  s-  'Hdiiic 
uiirk.  I  Hand  in  an  i><>- 
iiittrii  (h'auint:  of  the 
hall'do\ftail joint.  Stale, 
(>"  =  i'.  I'ut  in  all  di- 
incn-ion--.  hut  do  not 
put  in  a  hordcr  line  tr 
show  hidden  line-.  'I'itle 
and  il>  loealion  a>  in 
I'ixeri  ise  2. 

i;\!;i':(  ISC  4.  Make  a 
half  >i/e  i>oni('trif  draw- 
iim   of   tlu'   mortise  and 


Fl(,l  Kl      i  J. 


tenon  joint  from  I'i,!.;.  i  ;,  border  1"  from  the  ed^e■^  of  the 
j)ai)er,  litK'  at  the  top  a>  in  l-'i^.  •;•  Draw  all  hidden  linis, 
hut  nt>l  the  i)art->  of  the  joint  >i'par:itel\ . 

1'Ai;k(  isi;  ;.  (Home  work.)  Hand  in  an  i>ometrie 
drawim^  of  a  hem  h  honk  iliLi;.  14).  l>o  not  u.->e'  a  iiorder 
line.  I*ut  title  in  lower  riuht-hand  eorner.  This  hcnth 
liook  i-~  m:tde  from  oni'  piei c  of  wood.  Read  over  the  notes 
on  ixinietric   drawing,  hr^imiin^  on  paire  ^. 

MxKKClsi:  <).  Make  a  methanieal  drawing  of  tlu- 
bhukin^'  .■-tand  >liown  in  l•'iL,^  15.     Seali'.  •;'  =   ''•     liortler 
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Iitu\  7"  '^  10".  I)r;i\v  tlic  \it\vs  ;"  irntii  tin-  >\i\r  honkT 
lines.  riu'  liudy  nt  tin-  ltn\  i>  i(."  I.hil;  and  11"  uidc. 
Make  llu-  ^t.iiid  a  ( iiii\  cniciil  htiu'lit  ur  u-r.  \\t)rk  uut 
all  dimcil.-'iiiii>.     On  a  >ci)arati'  >\kvI  of  paj  ii    hand   in  a 
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I;ill  of  the  niati-rial  ri'(juired  to  make  the  hhu  kini,'  stand. 
u>ing  the  form  ^i\en  below,      i  he  i)ieee>  mu>t  be  ot  dimen- 

NaMI.    (iK    OliJICT 

Kind  nf  Willi  ri'i!  T"  In'  'ini^lud  u  ill; 
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sions  larf^e  enoutih  to  allow  for  finishing  to  required  size 
in  the  wood  shoj).  For  example,  a  u"  board  would  be 
used  lor  the  vertical  end  ])ieees;    in   actual   practic     "he 
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hoard  will  In-  about   \\\"  wido.     'riml)rr  i-^  soh 
ic",    12".   14".  c'tr.,  \vi(k-.  l)i;l  wlu'ii  aitually  nK'a>uml  it 
usually  is  1"  K».     A  1 "  rmi>lu-(l  hoard  i>  a(  tually  alxait  1 1 
thick.     In  thf  routih  it  i>  ahout  i"  thick.     An  ordinary  2 


1 .1" 


nc 
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X  4"  fini>!u-d  on  all  sides  (S:S)  is  actually  ahout  \X'  X 
3;;";  the  2"  X  6"  is  I-:;  X  s-:;".  These  points  mu>t  he 
kept  in  mind  when  planning  the  dimensions  of  wooden 
ohjects  in  order  to  economize  in  material.  Many  good 
dral'l>iuen  neglect   tliib  im'portaiit  nuitter. 
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(llonu-    work  '      Hand   in    a   mn  hanical 


.Iniwin-  ni  \\n-  w...Hi.'n  wurk  l.a.k.t,  a  >u,-^c>tivc  uulline 
„fwhichi>>hnwnin  li'-r.  K-.  It  i^  :'-"  hi.uh  .uid  14"  ^'luarc. 
Sialc-,  ^"  =  i'.  No  Ih'hUt  line.  Material,  oak.  Draw  a 
sick'  and  a  top  view.      I'ut  title  in  lower  ri-ht  han.l  ccrner. 
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1'".  \KR(  IS1-:  ^>.  - 
Make  a  mechanieal 
drawiii.i^'of  a  poultry 
fee(lhoi)i)er(Fif;.  17). 


Seal 
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no  border  line.      In 
this  ea>e  there  is  nt)t 
sullu  ient     room     on 
1  the  S.\    X  n"  paper 

to  -how  the  entire 
side  \  iew  ;  part  01 
the  middle  is,  there- 
fore, taken  out,  as 
sh(»wn  !)>•  the  broken 
lines.  rhi>  is  often 
(lone  in  drawinjis  of 
lici  Ki.  .(..  long  objects  of  uni- 

form -i/e  and  -hape.  .\s  the  slanting  board  eannot  be 
seen,  exeei.t  by  hidden  line-,  in  an  end  view,  a  sectional 
view  is  >hown  a-  it  the  box  were  eut  away  at  .1     -  B-      ''^>t 

in  title  as  in  l-'ig.  i7- 

KxKKclsi:   0.       'Home   work  J     Hand   in   a   merhanical 
drawing  of  the  table  bookraek   1  Fig.    iS)  <m  en.ss-seetion 


orri.iNi;  for  a  >ui)R1   c()Lk>i.  in  urawinc. 
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papcT.  It  the  s.,uarcs  are  i6  to  the  ineh,  let  4  >quares 
o.|uai  I  huh.  If  the  paprr  ha--  S  or  .0  Miuare>  to  the  hu  h, 
let  .'  scjuareb  e(|ual  one  ineh  ol  the  object. 
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Ooss-seition  |),.|H'r  i>  \(ry  useful  Inr  the  nai^'h  sketching 
of  ()l)jc(t.>,  an.!  jKtrti.  ularly  inr  makin-  preliminary  pl.uis 
of  harps  ,,r  Idums.  Let  a-riaillural  siu.|,i.i>.  instead  .,| 
drawing  the  tal.ie  hookra,  k,  make  a  drauin-  ..f  the  .^amhrel 
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roof  with  hraein-.  as  shown  in  ImV.  i,,.  Draw  foundation 
1  foot  thick.  Sealc.  ]"  =  i'.  I'ul  the  following  title  below 
the  drawing :  — 

MITIIDl)  or  BK.IU.\(;   O.IMHKIJ.    R,h)F 

Sc  Al.l. 

•V..'"/'  /;,;/, 

The  figure  gives  a  fairly  good  idea  of  one  method  of  fram- 
ing the  ganihrel  roof.  It  al-o  gives  a  good  i)roportion  for 
such  a  roof,  the  rafters  Ijeing  e(jual  in  length,  and  the  cuts 
easy  to  work  out.  The  >kt'tch  is  f,,r  a  s'''  harn.  The 
stud<ling.  rafters,  and  bra.  is  forming  the  bent  are  all 
2  X  ()'s.     There  are  two  kinds  of  framing.  ,.ne  on  eat  h  side 


\(  fill.  1  /.111-..-  Ii"i>.,  TK..  l...,-<      1-     -     ,  ,1        1     ■•,       •   .       . 
'    '•'"-■        '  -■>-   ''■'^■n;  -  ;iov\  !i  c.li  Ine  iCil  Siiie  i.s  put  111 


oi'ti.im:   for  a  short  corRsi:  i\  drauinc.         ^r 

every  litth  c  >ixth  rafter,  and  of  course  is  the  same  on  both 
>i'le-ol  the  peak,  only  one  li.ilf  l)eini,' -hown  in  the  eut.  The 
set>  ot  rafter-  hetwecn  the>e  hent>  are  tied  to<,a'ther  as 
shown  ua  the  right  -idc,  with  i  "   ■  (>"  >tulf.     The  hav  track 
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can  he  hung  from  the  inter>cclion  of  the  >cissors  truss,  if 
desired,  or  a  2"  x  6"  collar  tie  can  be  u.>ed  at  the  ..ame 
level  as  the  iiitersec  tion  just  mentioned.  The  lower  2"  X 
6"  lirace.  that  projects  out  into  the  loft  at  the  bottom,  is  not 
always  used,  as  it  cuts  up  the  loft  to  a  certain  extent.  It 
would  not  necessarily  have  to  extend  out  as  far  as  shown. 
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Ill  wide  h.irn-  the  lir.nr  -limiM  ii,.t  he  Idt  diit.  Often 
fwt)  ^tuiU  ;irc  ii--c(|  ,it  cii  li  hciil,  and  il  i-  a  <^tHH\  |)raili(C 
\vlu'n  huildiiiLj  tiaiii^  nnu  li  omt  ^o  iVct  in  width  and 
lK'i<;ht. 

I'lxKki  isi:  lo.  (F''<ir  h()y>.)  Make  a  i(ij)\-  of  the  |)lan 
of  a  i)arn  -imun  in  I'iLr.  20.  S(  ale.  \"  ~^  1'.  Make  the 
()Ut-^idc  walls  x  foot  thi(k.  Put  title  in  (entiT  ahove  the 
plan. 

I'iL;nre  :o  allows  an  exicllent  t_\[)e  of  dairy  I>arn.  It  is 
the  i)lan  of  the  model  dairy  hari.s  used  on  the  Alberta 
I-Aperinii'iital  i*'arm-  knaled  ii^,  different  part-,  of  the  Prov- 
ince. The  plan  .-how-  a  (cntral  ivvd  rcv.tni  in  the  in(;st 
toiueiiient  relation  to  the  ivcd  alleys.  'Ihe  ,L,Tain  bins 
are  o\e'-',,'ad  in  ilu'  loft.  The  i)lan  (an  he  readily  e.xtended 
or  rearr:in<.,^(l.  If  one  wanted  an  inc  lined  dri\ewa\-  into  the 
iott,  it  eouhl  ea>il\  he  arran,!.:e(|  ju-t  out>ide  tlu'  hull  pen.  or 
at  the  oi)i)o-ite  end  of  the  teed  pa.-.>a^e.  A  root  eellar  could 
then  be  [)ut  undiT  tlu'  im  line.  It  could  be  extended  to 
the  left  enough  to  lake  in  the  feid  pas>ai,^'.  thus  atTordinj^ 
a  coinenient  entrant  i'  to  thi'  root  cellar.  If  de>ired.  a 
concrete  juilk  rooiu  lould  be  ;  at  under  the  drixfwa}-.  The 
cross  teed  ]);issaL;e  at  the  end  niake>  it  xcry  easy  to  put  on 
an  additional  wini,'  at  eit'.ier  side,  niakinii  an  L-shapcd 
barn,  with  the  added  spate  axailabk-  either  for  more  cow 
stalls,  or  for  a  h(jrse  barn,  if  so  de>ired.  Auain.  a  root  cellar 
mit^ht  be  placed  at  one  end  of  the  cros>  passage,  and  a  silo 
at  the  other  ;  the  silo  beini;  pku  ed  on  the  sunny  side  of  the 
barn.      The  farmer  mi'dit  cut  down  the  width  a  little,   if 
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hv  SO  (k'sired.  1)_\-  ((oiiomizinj:  in  \hv  widtli  of  the  ivv(\ 
passages.  The  l)arii  Iki>  lUv  iranibnl  roof  tlial  i^  hfing 
used  so  widel\-  in  modern  harn  lonstriu  tion. 

( l-'or  girls.)     Copy  two  plaii.^  of  the  model  kiti  liens  in  Fig. 


21.      Scale. 


=    I 


I'm  title  ".Mom, I.  Kirc  HiNs,'"  etc.. 


in  lower  right  liand  corntT. 

'I'lu'  kitchen  i>  .-aid  hy  man\-  women  to  \)v  the  lir-t  ton- 
sideralion  in  house  planm'ng.  >inrc  it  i>  tlir  part  of  thr  liou>e 
where  they  do  a  large  |)art  of  their  work  and  wluTe  there 
is  the  greale>l  neei'ssit}-  for  eon\-enie:ui'  and  comfort.  It 
should,  therefore,  he  carefully  thought  out.  and  there  >hould 
he  no  great  dirfic  ult>-  in  -cc  uring  a  hou>e  plan  that  the 
kitchen  will  ht  into.  If  the  hou-e  i.>  plannc>d  without  par- 
ticular thought  about  the  re(|uirements  of  the  kitchen,  it 
often  develops  that  the  rest  of  the  hou-e  will  not  admit 
of  a  convenient  kitchen  la\-out. 

The  suggestive  plans  in  Fig,  21  are  from  well  known 
women  writers  on  hou>ehold  -cienc  e.  FMan  i  is  from  the 
Efficient  Kilclicn  hy  deorgie  Ho\nton  Child.  Plan  2  is 
from  The  luirm  Kildicii  ds  a  \\'orksho[y.  V.  S,  Farmers' 
Bulletin  Xo.  607.  hy  .\nne  Harrows.  Plan  ;;  is  from  .Mrs. 
Fredrick's  book  The  \'e\'  Iloiisekeepiin:.  Thi-  is  an  espe- 
cially suggestive  plan,  as  it  .-hows  by  arrows  the'  cycle  of 
operations  in  the  prei)aring  of  food  for  the-  table,  and  the 
washing  and  putting  away  of  the  di>he,-  after  the  meal  is 
finished.  The  kitchen  in  the  plan  >hown  in  Fig.  22  ']>  one 
which  allows  for  good  light  and  air  as  well  as  for  convenience. 
Make  the  kitchens  whatever  size  you  consider  best  for  your 


ut  mini;   \{)h  a  shokt  (oirsi:  i\  drauinc; 


^:) 


•0 


c       ji_L_J 
Q 


nn 


f^j 


rJ 


~  J----)     II.  II 


E 


A 


tJBM 


IT 


s() 


l.>Si.N  I  1  AI.S    IN     Ml.(  II  \M(  .\l.    |)N\U1N(; 


hotiic  ( ondiliiiii-.  I  lu  <liiiun-iuii^  ut'  kih  Inn  furiii^lii!i<,'s 
on  pa^-   v'^  \\il'  Ih-  111  a-^^i-t.iiu  I'. 

I-Xl.Kc  ISK  11.  filonir  work.)  Hand  in  .1  iiui  lianii  al 
drawing'  >h()\vinL'  ■^iflf  and  end  \i(\\>  of  a  lahK',  liookiaM', 
or  dri'-^cr.  Scale.  1'."  =  1'.  ll'  there  i-  room,  put  in  a 
hordiT  line.  I  )ra\\  a  line  re]ireN(iiiinu  the  llooroii  \vhi<  h  the 
ol)je(  t    re>t>.      Put    title  hclou    the  \ie\v. 

I'!\i;K(Isi:  \:.  *■  op}-  the  lloor  |)Ian  ol'  hunL'aiow  .sliown 
in  I'i.L;.  2:.  or  •-oine  other  plan  of  a  hunL,'alo\v  or  hou>e. 
Use  the  >eale,   ',  '  -    1'. 

In  drawing  lloor  plaii-^  of  a  wooden  hou>e.  make  tlie  walls 
()"  thick  both  out-ide  and  partition  walls.  Sinj^le 
windows  are  2S"  to  ^o"  wide  ;  lar^e  front  window^  are  •;.j' to 
4'  wide.  The  Iront  door  i-  u-ually  -;0"  wide;  the  out-ide 
kitchen  door  ,^0"  ;  the  double  >\\inuini:  door  between  the 
kitchen  2S"  to  ,^0" ',  door>  to  bedroom  tlosc'ts  J4" ;  door 
to  bathroom  j()"  to  jS".  and  other  doors  2.S".  These  arc 
average  sizes,  thoui^h  tlu-re  i>  ( (»n>iderable  variation. 

Stairs  vary  \\idel\  in  dimiii^ic'i'-.  When'  there  is  room, 
a  very  |j;ood  >tair  i>  out'  with  a  7"  rise,  and  a  10"  tread.  A 
7.j"  rise  and  a  (jl"  tread  ,Lri\'es  an  ea^-N'  runnini^  >tair.  Cellar 
and  attic  stairs  are  sleeper,  in  many  ca-es  the  rise  and  tread 
l)ein<;  eciual,  as  8.j"  t'or  both  rise  and  tread. 

In  liouse  jjlanninj.;,  doors  are  usually  loc  afed  in  the  corner 
of  the  room.  Doors  and  windows  in  bedrooms  should  l)e 
so  located  as  to  avoid  drafts  across  tlie  bed. 

Sizes  of  furnishings.  'I'he  followiim  is  a  list  of  common 
furnishings,   togetlier  with   ttieir  a\erage  dimensions,  and 
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is  u^iful  for  ( ttn^idriatiun  in  |)lanninu'  tin.'  sizes  nl   rooms 
an<l  lotatioii  ol  door^  aiul   wiiiduws:    - 

Douhir  lU.l  ,     to  )'.    ■    0    if.l 

SmuK'  \W>\                     ,•)    I"  ii    •  ''    '>■'' 

flliM':-  liol -'!■    <   \\  I''' 

l)ri>Mr ij  X  vi  l^'' 

Diniiii;  Room  I  il.U- .^i  X  0    kit 

l.iviiin  Rddin   r.ihle -j  X   ^j  ti'it 

Hookci-r         '1    ■    >!■  <<'^t 

rianu          -'i  X  i     Icil 

l);iviii|...rl -'!•   ^  '»  >•>  7     ''■*^' 

Ik.lhtul. ;1.  X  >    li«t 

Kmmkc -''  X  4    l''-l 

Kiuluii  laMiul -^     X  4    iVit 

Kill  hen  Sink 1 1  X  -^    tV.t 

Drain  l{nir.l^  1..  Miik i  !■  X  :    hvl 

KflnKcratDr I'i  l'>  -'     X  :\  lirt 
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Equipment.  I"<>r  llii^  work,  tlu'  l.'llouiti^:  f(juipnu-nt  is 
iu'ti'>sir\  :  ilr;i\viii^  hoard  iS"  >'  :4".  'i  1  s'luart',  a  so - 
(>6     trian^lf,    a    45      triani:li\    a    (IrattMiian'>    triaiiijular 
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s(ak-,  M)nu-  thumh  tacks,  a  Ix.ttlr  of  Hi.u'iiins'  hhu  k  ink,  a 
sil  of  (Irawinj;  instruments,  and  a  iK'ncil  an<l  (.Tasir.  A 
small  set  of  drauint,'  instruments  that  will  do  very  well 
can  be  pnnha>ed  lor  alxmt  !=^^  Figure  2^  shows  such 
a  set  of  instruments  whieh  i  ..n>i>ts  of  a  ruling  pen.  a  -mall 
combination  bow  .ompass  and  pen.il.  a  pair  of  bow  dividers. 
..   1.,^ ,.nin'--  "M'i    '   p'li   :ind  a  iHiKil  Doint  and  an 
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extension  bar  for  lar^c  circk^  and  a  protractor.  The  rest 
of  the  drawing  e([ui})inent  will  cost  about  $,•;  more.  To 
avoid  confusion,  it  is  highly  desirable  that  the  students 
should  put  their  initials  on  their  e(iuii)ment. 

The  left  edge  of  the  drawing  board  must  be  true,  for 
the  head  of  the  T  scjuare  slides  against  this  edge.  Drawing 
boards,  when  first  purchased,  generally  need  "  truing-up  " 
on  the  edge  with  a  jointer  plane.  The  T  square,  sliding 
against  the  edge,  is  used  for  making  all  horizontal  lines, 
while  the  triangles,  resting  against  the  blade  of  the  T  square, 
are  used  for  making  all  vertical  lines.     Draw  horizontal 
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lines  with  the  pencil  against  the  upper  edge  of  the  blade  of 
the  T  square.  Figure  24  shows  the  drawing  board  with  T 
square,  30'' -60''  triangle,  and  drawing  paper,  ready  to 
begin  work. 

Steps  in  penciling  and  inking  drawings.  -  i.  Put  draw- 
ing paper  on  center  of  board,  fastening  with  four  thumb 
lacks,  and  having  horizoiUul  edges  parallel  to  blade  of  T 
square. 
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2.    Draw  bordt-r  line  lightly  to  rcciuin-d  size. 

,3.   Lay  out  position  of  views,  keeping  in  mind  position 

of  title. 

4.  Draw  main  lines  of  views. 

5.  Draw  hidden  or  invisible  lines. 

6.  Put  in  witness  and  dimension  lines. 

7.  Put  in  dimensions  and  arrowheads, 

8.  Print  in  title,  and  notes  if  any. 

9.  Ink-in  border  line  heavy. 

10.  Ink-in  curves. 

11.  Ink-in  views. 

12.  Ink-in  witness  and  dimension  lines. 


1,3- 


Ink  in  dimensions  and  arrows. 


14.    Ink-in  title  and  notes. 

Inking-in  drawings.  -  The  best  ink  for  this  purpose  is 
Higgins'  Carbon  Waterproof  Ink.  There  is  also  Higgins' 
Black  Ink  which  is  not  waterproof.  The  latter  is  just  as 
good  except  for  the  reason  that  sometimes  one  may  be 
carrying  a  drawing  on  the  board  exposed  ti)  the  air,  and  a 
few  Hakes  of  snow,  or  droi)S  of  rain,  may  fall  on  it.  in  which 
case  the  ink  which  is  not  waterproof  softens  and.  if  rubbed 
in  that  condition,  will  spread  and  spoil  the  drawing. 

Always  keep  the  stopper  in  the  bottle,  as  it  keeps  out 
the  dust  and  prevents  accidents  if  the  bottle  is  tipped 
over.  When  fdling  the  pen  by  the  use  of  the  stopper,  do 
not  perform  the  operation  above  the  drawing,  as  there  is 
always  danger  of  dropping  some  ink ;  nor  should  one  fdl 
the  pen  too  full  nor  allow  it  to  get  entirely  empty. 
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The  first  care  in  inkin.-in  cirawinfrs  is  that  the  surface 
be  Iree  from  dust,  particles  nf  eraser,  lint,  etc.     Any  such 
material  is  caught  up  by    the  pen    and  will  change  the 
thickness  of  the  line.     Xext,  and  ecjual  in  importance,  is 
tne  care  of  the  inking  pen.  whether  it  he  for  the  compass  or 
tor  the  straight  line  work.     The  pen  must  alwavs  be  free 
in.m  ink.  either  wet  or  dry.  on  the  outside  surfaces  of  the 
two  imints,  and  from  <iry  ink  on  the  inside  surfaces.     Under 
no  circumstance  shoul.l  ink  l)e  allowed  to  dry  in  the  pen. 
The  i)iece  of  linen  which  comes  around  the 'ink  bottle  is 
for  cleaning  the  pen,  hut  any  cloth  free  from  lint  will  do 

Before  starting  to  ink  the  first  drawing,  examine  the  points 
of  the  pen  ;    they  should  be  sharp  and  of  ajual  lenf^th.     In 
case  they  are  not.  make  them  ec,ual  by  rubbing  them  on 
an  oilstone.     To  tell  whether  they  are  in  good  shape,  screw 
the  points  almost  together  and  hokl  them  up  to  the  li-dit 
When  inking,  tip  the  handle  of  the  jjen  about  thirtv  de™s 
from   the  vertical  (Fig.  .5)  in   the  direction  in  whicir  the 
Ime  IS  to  be  drawn,  hut  kee,)  the  pen  in  the  vertical  plane 
which  passes  through  the  line  so  that  both  points  of  the  pen 
rest  with  equal  pressure  on  the  drawing  paper.     If  one  point 
touches  and   the  other  does  not.   the  line  drawn  will  be 
ragged  and  rough  on  the  side  where  the  point  of  the  pen  does 
not  touch.     Careful  attention  to  this  principle  will  greatly 
'mprove  the  work  of  beginners. 

Use  of  compass.  ---  When  inking  with  the  compass  ob- 
serve the  rules  just  given.  Hold  the  compass  Ughth  at 
the  extreme  end  between  the  thumb  and  lirst  or  second 
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finger  and  make  the  circular  motion  by  rolling  the  end  of 
the  compass  betweei^  the  surfaces  of  the  thuml)  and  finger. 
Do  not  press  down  hard.  When  there  are  curves  to  he 
inked-in  on  a  drawing,  alwa>s  ink  them  first.  It  is  far 
easier  to  ink-in  a  straight  line  to  meet  one  end  of  an  inked 
curve,  than  to  ink-in  a  curve  to  meet  two  straight  lines. 

Inking  on  transparent  linen  tracing  cloth  is  a  little  more 
difficult  operation   than  working  on  pafier.     The  glazed 
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surface  does  not  take  the  ink  so  readily  and  the  ink  does 
not  dry  so  quickly.  Many  consider  it  i)referable  to  ink 
on  the  glazed  side,  as  there  is  more  starch  on  that  surface, 
which  permits  erasing.  Before  starting  to  ink,  rub  an 
ordinary  blackboard  eraser  over  the  glazed  surface  so 
that  it  will  take  the  ink  more  readily.  Be  careful  to 
wipe  ofT  the  chalk  before  beginning  to  ink.  The  majority 
of  draftsmen  prefer  to  use  the  dull  side,  as  it  takes  the  ink 
better. 


SUGGESTIVE  LIST  OF  EXERC  ISES  FOR  A  SHORT 
COURSE    IN    DRAWING   WITH    INSTRUMENTS 

This  course  will  require  twenty  two-hour  drawing  periods, 
one  period  a  week.  It  is  well  to  set  a  definite  time  for  eaeh 
exercise  to  he  finished,  in  order  that  those  a  little  behind 
may  catch  up  with  the  rest.     All  exercises  to  be  inked-in. 

ExKRCJSK  1.  Hand  in  a  copy  of  the  sample  lettering 
on  a  piece  of  drawing  paper  6"  X  8",  with  a  border  line 
4"  X  6".  Make  letter>  same  height  as  in  the  copy.  Print 
name  at  lower  right-hand  corner  inside  the  border  line. 
Use  light  pencil  lines  to  guide  when  lettering,  and  erase 
them  after  the  ink  is  dry.  This  exercise  is  to  be  done  out- 
side of  the  regular  drafting  i)eriods. 

EXERCISK  2.  After  la\  ing  out  Fig.  26  very  carefully 
with  a  sharp  lead  pencil,  start  inking  it.  The  large  square 
is  5"  each  way  and  is  divided  into  :.l"  squares.  The  lines 
are  all  spaced  i"  apart  at  the  edge  of  the  squares.  To  get 
good  results,  the  laying  out  of  the  squares  and  the  spacing 
must  be  done  very  accurately.  The  beginner  may  spoil 
the  first  drawing,  but  that  is  to  be  expected.  Finish  the  first 
drawing  as  carefully  as  possible,  even  if  some  jKirts  are  not 
satisfactorv.  os  the  exercise  is  for  the  purpose  of  giving 
experience  in  the  use  of  the  pens.     This  experience  gained 

44 


SHORT    COURSE    IN    UR.\\V1N(;    WITH    iNSTRUMLMS      45 

on  a  small  drawing  will    prevent   one's    >p()ilinj^  a    more 
C()mi)licate(l  drawing  later  on. 

After  the  lirst  set  of  >quares  has  been  tilled  in  carefully, 
make  a  second  drawing  of  the  scjuares.  The  beginner 
should  now  have  sufticient  ex{)erience  from  the  lirst  trial 
to  do  some  good   inking  on  the  second  drawing.     When 
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inking-in  the  lines  that  converge  to  the  up[)er  right-hand 
corner  in  the  upper  left  hand  square,  ink  the  lines  to 
within  about  I"  of  the  corner;  then  when  all  the  lines 
have  been  inked-in,  the  [)art  not  done  ran  be  completed. 
Uy  following  this  method  the  i)oint  at  the  ui){)er  right- 
hand  corner  will  not  be  lost,  and  the  work  can  be  mere 
accurately  done.  Ink  in  the  outsidL-  of  l!ic  squ.trrs  after 
all  the  other  work  is  completed.      Hand  in  this  exercise  on 
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a  sheet  O"  X  S"  without   a   border  line  and   with   name 
neatly  printed  in  ink  in  lower  right-hand  corner. 

KXEKCISE  ,^       Make  a  tull->i/e  drawing  of  the  wooden 
float  in  Fig.  27.     Size  of  border  line  1 1"  X  15".     Trim  the 
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drawing  paper  to  within  I"  of  the  border  line.     Put  title 

at  top. 

Exercise  4.  —  Mechanical  drawing  of  blacking  stand 
(Fig.  15).  Show  side  view  of  stand  open  and  end  view. 
Follow  the  general  directions  given  in  Exercise  6  on  page 
24.  Use  a  t)or<ler  line  11"  >  15"-  Print  out  table  of 
material  underneath  the  views. 

Exercise  5.  Make  an  isometric  drawing  of  the  bench 
hook  shown  in  Fig.   14.  ^^ale  full  size.     Ink  hidden  lines 
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considerably  lighter  than  the  solid  lines.  Put  title  in  1  >\vi'r 
right-hand  corner.  Border  line  ir'xis'''.  I  run  ail 
drawings  to  within  V'  of  the  border  line. 
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KxEKCiSE  (>.  Drawing  ol  work  basket  ( I'"i^'.  lO)  or 
umhrc'Ua  stand  ( Fi^.  2S).  The  work  l)a>kct  i>  to  1)L'  14" 
square  and  2()"  high.     The  uml^rclla  stand  is  12"  x  27". 
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Use  the  scale,  J,"  ^  i'  in  i-ithrr  lase,  and  the  standard 
border  line  1 1"  X  15".  Show  a  side  view,  and  top  view  to 
the  ri<iht  of  the  side  view.  If  the  student  has  had  wood 
shop,  show  the  mortise  and  tenon  joints.     Show  all  dinien- 


/^  . 
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sions.     Underneath  the  toj)  view\  print  the  bill  of  material 
as  already  directed. 

Exercise  7.  Make  a  side  and  end  view  of  either  a  work- 
bench (Fig.  2q)  or  a  sawhorse  ( Fig.  •^o).  The  workbench  to 
be  drawn  to  a  scale  of    1"=  1'.     Often,  when  objects  are 
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drawn  that  naturally  rest  on  the  floor,  a  heavy  line  is 
drawn  to  represent  the  surface  of  the  lloor.  Border  line 
n"  X  15".  Place  title  above  the  vie\v>.  Ihe  sawhorsc 
should  be  drawn  to  the  scale.  .^"  =  i'.  Draw  a  heavy 
line  to  represent  the  lloor. 


Exercise  8.  -  -  Draw  side  and  end  views  of  a  portable 
pit,'  cot  (Fig.  .^i)  with  part  of  the  roof  boards  and  siding 
tut  away  to  show  the  framing.  Scale,  ,'"  =  i'  Use  the 
ii"  X  15"  border  line.  Place  the  title  above  the  views. 
Figure  ,;;2  shows  the  framework  of  the  {)ig  cot.  First  draw 
the  end  view  of  the  frame  of  the  pig  cot.     The  rafters  are 
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8'  loiii;  <i\rr  all.  'I'lu'ii  draw  in  tlic  roof  hoards,  wrtical 
siding,  and  door.  'I'lu-  dnur  i-  miulv  of  two  thicknosov  of 
inch  lumber,  one  tliicknL>s  heiiiL;  nailed  on  crosswise  to  the 
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(illicr.  llic  iiiil^iiic  l.i\<r  'ulii:;  vcrtiiil.  1  lie  dudr  --win;;-, 
bolli  \\.i\--  (III  ^"  rml^  a-  -li"\vii.  il,i\iiiu  dr.iuii  t!ir  tinl 
\ic\v  liail  in  tlu'  >iilt.'  \  iiu  i^cltiim  liu-  lit  ii:!il>  of  the  \ariiius 
line-  l)\  transferrin;!  liuri/.onlall\  a(  n^^  frmn  tluiMnl  view. 
I'.N'Ki  isi:  ().  Draw  |ilan>  <if  a  pdiihiy  hi>u~f  id'  X 
::'.  shouinu  plan,  scitional  \i(\v.  and  (  nd  and  --id',-  drva- 

titin.>  .i>  in  I'ii,'.  ■;  ^-  l^''  ''"'  ^'-'It'  ■!  '  '  •  •""'  'h-iIn^'  I'l^' 
draw  inu^  on  paper  iS"  -  :_i"  I'-e  a  lior<ler  line  i  5"  •  j.^", 
and  trim  the  papir  to  within  ;"  of  t!u  l)order.  The  pilih 
of  thi'  roof  i-  /,,.  the  rafter-  lniiiL;  ,i:i\en  a  7'  ri-c  .  instead  of 
tlie  hah'  pit(  h.  in  order  that  1  j'  material  nia_\  lie  u>ed  for  the 
rafter>an<l  -till  .i,M\e  room  f(»r  the  >tra\v  lofl.  'J'he  plan  and 
sectional  ele\ation  >ho\v  the  >tamlard  laxout  for  ?ie-ts  and 
roostsfora  fre^h-air  tinu>e  t'or  100  hens.  I-'i^ure..;  ■;  may  alx) 
be  follo\ve<l  in  planning  a  house  for  a  >maller  nnmherof  birds. 

Iai.kcisi:  10.  Draw  stable  [)lan.  •-iile  and  end  eleva- 
tions of  a  ^ambrel  roof  barn,  the  staK'  \" .  i',-." .  or  ', "  to  the 
foot,  dependini.,'  on  the  si/.e  of  the  barn.  I'-e  a  dui't  of 
drawing  [)d\n-r  iS"  X  -m"-  •'  pn>-ible,  um'  a  border  line, 
the  >i/.e  dej)endin^  on  tlu'  aniounl  of  -pate  the  \  iiws  taki'. 

rimiri'  ,4  ^\'ill  ,^''^'*^'  >u,i,'L:e>tion-  a-  to  the  i)ro])er  method 
of  proeeedin.t,'.  Fir>t.  draw  the  end  elr\ation.  -howin;^  the 
franiin,<i  of  the  barn,  Thi-  i>  the  ba>ir^  for  -tartin^'  the 
drawinjfs  as  well  as  f(tr  the  (ar])i'nter  work.  Xext  finish 
the  left  half  of  the  end  elevation.  -howinL;  siding,  corniee, 
corner  boards,  etc.  Then  draw  the  -ide  elevation,  trans- 
ferrin;,' the  \arious  hei.trhts  aero—  from  the  end  elevation. 
The  plan  of  the  barn  should,  of  course,  be    worked  out 
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in  detail  before  the  elevations  are  drawn.     The  plan  is 
directly  below  the  >ide  elevation.     The  space  below  the 
end  elevation  can  be  used  for  the  title,  iuu\.  if  so  desired,  for 
details  of  stalls,  ventilation  systems,  etc.     The  end  eleva- 
tion gives  the  proper  proportions  for  laying  out  the  rafters 
of  the  gambrel  roof.    In  barns  up  to  40'  or  more  in  width  the 
height  of  the  building  is  commonly  made  about  equal  to  the 
width.     In  wider  barns  the  height  will  not  equal  the  width. 
Exercise  i  i.^  —  Draw  the  basement  and  first  and  second 
floor  plans  of  a  modern  house,  together  with  a  front  elevation 
of  the  same.     Use  two  sheets  of  paper  18"  X  24".     Draw 
the  first  and  second  floor  plans  on  one  sheet  and  the  basement 
plan  and  front  elevation  on  the  other.  Use  the  scale  V  =  i'. 
Ink  the  walls  in  solid  black  except  for  windows  and  doors. 
Put  the  title  at  the  tor  of  each  sheet.     The  following  is  a  list 
of  items  to  be  kept  ii.  .nind  when  laying  out  a  convenient 
basement,  though  in  many  case-   ill  are  not  necessary. 

S^.^irs^  Outside  enlrancc, 

Furnace,  Cistern, 

Chimney,  Pneumatic  lank, 
Soot  box  in  base  of  chimney.     Pumping  apparatus, 

Coal  bins.  Laundry, 

Coal  chute,  Drj-ing  clothes  (in  winter), 

Wood  storage,  X'egetable  storage, 

Lighting  equipment  Fruit  storage, 
(gas  or  electric  lights^, 

'  Should  the  course  in  drawing  not  allow  enough  time  for  complete 
plans  of  a  house,  the  first  and  second  ll.xir  plans  and  hasement  plan  nii)-'lit 
l)c  worked  out  to  a  smaller  scale  on  one  -heet  nf  paprr.  kavinj:  the  -pai  e 
in  the  lower  rlKht-hand  corner  for  the  titk-,  similar  to  I-it;.  U-  Figure  .^^ 
illustrates  the  method  of  layinRout  the  rough  i)lans  on  cross-section  [wper. 
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The  grading  of  drawings.  'I'lu'  tlircc  points  to  he  c  onsid 
ercd  in  ^nulin^  drawing's,  art-  1 ,  iifatno^:  2,  Icttcriiiu,  t'lj^urcs, 
dimension  and  witness  lines  and  arrows  ;  ■;,  the  actual  draw- 
ings. A  very  good  arrangement  is  to  allow  10  points  for 
neatness,  30  for  lettering,  etc.,  and  60  for  the  drawings.  It 
is  a  good  plan  to  go  over  ail  tlie  drawings,  grading  them 
for  neatness,  then  go  over  them  again  and  grade  tor  the 
lettering,  etc..  and  finally  run  through  the  drawings  the 
third  time  and  grade  the  drawing. 
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